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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of group I, claims 1-19 in the reply filed on 6-4- 
2007 is acknowledged. Claims 20-23 are withdrawn from further consideration as being drawn 
to an unelected invention. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-3, 8-10, 13, 14, and 16-18 are rejected under 35 U.S.C 102(b) as being 
anticipated by Friese et al (USP 5,314,604). 

4. Friese discloses a gas sensor for detecting a concentration of a measuring gas comprising 
a first solid electrolyte layer 1 and a second solid electrolyte layer 2 and a diffusion barrier 12 
arranged between the first and second solid electrolyte layers. See fig. 1 A and 2A and col. 3, 11. 
14-41 . Said diffusion barrier is in the form of a ring (see fig. IB and 2B) and the inner 
circumference of the ring forms a concave cross-sectional profile between the first and second 
solid electrolyte layers. Although this concave cross-sectional profile is not in the same plane as 
the cross-sectional profile of the instant invention, applicant has not defined this concave cross- 
sectional profile in a manner that reads free of the cross-sectional profile of Friese. 
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5. With respect to detecting oxygen concentration, see col. 1, 11. 23-30. 

6. With respect the concave cross-sectional profile lying in a layer plane between the first 
and second solid electrolyte layers, a layer plane between the first and second solid electrolyte 
layers would contain this concave cross-sectional profile. 

7. With respect to the shape of the diffusion barrier, fig. IB and 2B show a hollow cylinder- 
shape. Friese also discloses a gas access opening 5 with a diameter between 0.2 and 0.4 mm. 
See col. 4, 11. 65-67. 

8. With respect to the cylinder-shaped measuring chamber surrounding the diffusion barrier, 
see fig. IB and 2B. 

9. With respect to the volume of measuring chamber and the volume of the diffusion 
barrier, the area of the pump electrodes is 4.7 mm 2 based on the disclosed inner and outer 
diameters of the pump electrodes of col. 4, 11. 52-54 (i.e. A e i ec trode = 7i(d ou te r /2) 2 - 7i(d in ner/2) 2 ). 
Because the measurement chamber is larger than the pump electrodes (see the dotted 
circumference line of the measurement chamber in fig. IB and 2B, which is larger than the pump 
electrodes, and also note that measurement chamber also bumps out to accommodate electrode 
9), this means the area of the measurement chamber is going to be greater than 4.7 mm 2 . 
Furthermore, because the diffusion barrier is shown to extend from the inner edge of the pump 
electrode to the outer edge of opening 5, this means that the area of the diffusion barrier is at 
most 1.45 mm 2 , based on the disclosed diameters of \ A mm and 0.25 mm for the pump electrode 
and opening respectively in col. 4, 11. 52-68 and utilizing the same area calculation above. 
Because the area of the measurement chamber is at least 4.7 mm 2 and the area of the diffusion 
barrier is at most 1.45 mm 2 , this means the area of the measurement chamber is larger than the 
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area of the diffusion barrier by a factor of at least 3.2. Although this factor is based on area and 
not volume, both the measurement chamber and the diffusion barrier have the same height so the 
volumes would also differ by a factor of at least 3.2 as well. 

10. Electrodes 8 and 8' of Friese reads on the defined first and second electrodes of the 
claims. 

1 1 . Claims 4-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Nishizawa et al 
(USP 4,859,307). 

12. Nishizawa discloses a gas sensor for detecting the concentration of a measuring gas 
comprising a first solid electrolyte layer 2 and a second solid electrolyte layer 4 with a diffusion 
barrier 8 that extends in fig. 1 1 to a space between the first and second solid electrolyte layers. 
See fig. 1 1; col. 6, 1. 31 through col. 7, 1. 4; col. 10, 11. 13-23; and col. 12, 11. 51-57. Nishizawa 
shows in fig. 1 1 that the portion of the diffusion barrier between the first and second electrolyte 
layers tapers down. This means that a first area lying in a first plane between the two electrolyte 
layers will differ from a second area lying in a second plane between the two electrolyte layers. 
For example, an area in a plane closer to electrolyte 4 will be smaller than an area in a plane 
closer to electrolyte 2. 

13. With respect to detecting oxygen, see col. 1, 11. 15-40. 

14. With respect to first area lying in a central region, both the first and second areas of 
Nishizawa would lie in a central region. 

15. With respect to the smallest cross-sectional area lying in a central plane, the smallest 
region of Nishizawa would lie closest to electrolyte 4. This would presumably read on 
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applicant's "central plane" because applicant has not defined where this central plane must be 
located. 

Claim Rejections - 35 USC §103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

17. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Friese 
in view of Jach et al (USP 6,375,816). 

18. With respect to claim 1 1, Friese set forth the use of a opening that had a diameter of 0.25 
mm, which is very close to the claimed 0.3 mm. However, Friese set forth no criticality for the 
use of 0.25 mm. Jach teaches that the diameter range for the gas inlet opening includes 0.3 mm. 
See the figure and claim 5. It would have been obvious to one of ordinary skill in the art at the 
time the invention was being made to utilize the diameter teaching of Jach for the sensor of 
Friese because the substitution of one known diameter opening for another known diameter 
requires only routine skill in the art. 

19. With respect to claim 12, Friese does not explicitly disclose having the inside diameter of 
diffusion barrier be greater than the diameter of the gas opening by 0. 1 mm. However, Jach 
teaches precisely doing this such that the diffusion barrier does not get corrupted or clogged 
during the drilling of the gas opening. See col. 3, 11. 14-23 and col. 3, 1. 58 through col. 4, 1. 7. It 
would have been obvious to one of ordinary skill in the art at the time the invention was being 
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made to utilize the teaching of Jach for the sensor of Friese so that the diffusion barrier does not 
get corrupted during the drilling of the gas opening. 

20. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Friese with or 
without Jach. 

21 . With respect to the claim, Friese set forth all the limitations of the claim, but only 
disclosed that the volume of the measuring chamber would be at least 3.2 times greater than the 
volume of the diffusion barrier. Because 3.2 would be the absolute minimum factor possible, 
one possessing ordinary skill in the art would recognize that a factor of larger than 4 would have 
required only routine skill in the art in order to account for the extra volume that the 
measurement chamber clearly possesses. For example, if the area of the portion of the 
measurement chamber containing electrode 9 were a mere 1.1 mm 2 in size, then the volume of 
the measurement chamber would exceed the volume of the diffusion barrier by a factor of 4. In 
addition, if the measurement chamber had a diameter a mere 0.3 mm larger than the diameter of 
the pump electrodes (see fig. IB and 2B which show the measurement being an unspecified 
amount larger than the electrodes), then the volume of the measurement, chamber would exceed 
the volume of the diffusion barrier by a factor of 4 without even taking the volume of the portion 
of the chamber containing electrode 9 into consideration. Furthermore, Jach disclosed that the 
diffusion barrier should be inset from the gas opening hole (see above) and taught the use of a 
0.8 mm inner diameter for the diffusion barrier. See claim 5. If the diffusion barrier area were 
calculated with and inner diameter 0.8 mm instead of 0.25 mm as relied on in the calculations 
above, the volume of the measurement chamber would exceed the volume of the diffusion 
barrier by a factor of 4 without even taking the volume of the portion of the chamber containing 
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electrode 9 or the unspecified extra diameter of the measurement chamber over the pump 
electrodes into consideration. Because one possessing routine skill in the art would have been 
motivated to provide additional measuring chamber volume to account for both the portion 
containing electrode 9 and to account for the fact that the measurement chamber volume is 
disclosed as being larger than the volume of the accounted for by the pump electrodes, and/or 
because Jach teaches that the diffusion barrier should be inset from gas opening (resulting in a 
less effective volume of diffusion barrier), one would have clearly been motivated to rely on a 
volume of measurement chamber that exceeded the volume of diffusion barrier by a factor of at 
least 4. 

22. Claim 19 is rejected under 35 U.S.C 103(a) as being unpatentable over Friese in view of 
Kunimoto et al (USP 6,773,565). 

23. Friese set forth all the preceding limitations to claim 19 and further specifies the presence 
of a heating device 13, but did not explicitly recite the presence of heater insulation insulating 
the heater from the surrounding electrolyte layers. Kunimoto teaches that a heater 24 should be 
insulated via alumina from the surrounding solid electrolyte layers so as to prevent voltage 
applied to the heater from leaking to the sensor cell. See fig. 1 and col. 7, 11. 20-22. It would 
have been obvious to one of ordinary skill in the art at the time the invention was being made to 
encase heater 13 of Friese in insulating layers as taught by Kunimoto so as to prevent heater 
voltage leakage. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj Olsen whose telephone number is (571) 272-1344. The 
examiner can normally be reached on Monday through Friday from 8:00 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached on 571-272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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KAJ K. OLSEN 
PRIMARY EXAMINER 



